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IMAGE FORMING APPARATUS, IMAGE DATA PROCESSING APPARATUS, 

AND STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 

1 . Field of Invention 

5 The invention relates to an image forming apparatus which has a special 

featxire of receiving and processing image data divided into a plurality of pieces. 

2, Description of Related Art 

There have been conventionally provided printers that create print data based 
on image data received via a communication line, and print an image on a medium, 

10 such as paper, corresponding to the created print data. Recent years have seen 

significant advances in the conmiunications technology, including conmiunication 
between personal computers using the Internet. Electronic mail (hereinafter referred 
to as "mail") delivered over the Internet makes transmission and reception of image 
data very easy. Thus, printers capable of printing image data received over the 

1 5 Internet are conceivable, 

A data file in the form of mail and created by converting image data is 
generally very large. Transmission and reception of such a file as mail will adversely 
affect the performance of the entire conuntmication system. To reduce the data 
amoxmt in the file, a technique may be used that divides the image data into a plurality 

20 of files to be sent as pieces of mail. In this case, however, a printer, upon receipt of 
such pieces of mail, forms separate images corresponding to the respective pieces of 
mail, failing to restore the imdivided original image. 

More specifically, as mail is delivered via various routes, instead of via a fixed 
route, the sequence of the divided pieces of image data may be changed, or tmrelated 

25 mail may be placed between the divided pieces of image data. In this case, it is much 
more difficult to restore the imdivided original image from the received divided pieces 
of image data. 

SUMMARY OF THE INVENTIGN 
In view of the foregoing, an object of the invention is to provide an image 
30 forming apparatus capable of readily restoring an imdivided or complete original 
image from divided pieces of image data, which have been transmitted via a 
communication line. 



First, in a preferred embodiment according to the invention, receiving means 
receives image data transmitted via a communication line. When first judging means 
judges that the received image data belongs to image data divided into a plurality of 
pieces, the received image data is stored in storage means. Then, restoration means 
restores an undivided original image data from the image data stored in the storage 
means. Finally, print data creation means creates print data based on the restored 
original image data. 

Further, when second judging means judges that the received image data has 
accmnuiated to a predetermined amotmt in the stors^e means, the restoration means 
restores the undivided original image data from the stored image data. 

In this configuration, because printing is only permitted when image data 
received as divided pieces of data has accumulated a predetermined amount, 
restoration of the undivided original image is readily made. 

Further, the storage means for storing divided pieces of image data and the 
restoration means for restoring the undivided original image data are integrated in the 
image forming apparatus. Accordingly, the restoration of the undivided original 
image data can be accomplished by the image forming apparatus alone, requiring no 
operation of a computer coxmected thereto. Thus, the computer in the conunimication 
system is free from the restoration processing, and the performance of the entire 
communication system is enhanced. 

It is noted that a predetermined amoimt of image data, which initiates pribnting, 
can be defined varioxisly. For example, image data for one page or a piece of divided 
image data can be considered as a predetermined amount. Alternatively, if image data 
contains character strings indicating a drawing, such as "Fig. 1" and "Fig. 2", and a 
carnage return mark indicating a paragraph, a block separated by such character 
strings or a carriage retum mark can be a predetermined amount. In addition, the term 
"image data" used herein means not only data in an image file, such as data 
transmitted by a fax machine, but also data written in a page description language. 
RRTFF DRSCRIPTIO N OF THE DRAWINGS 
A preferred embodiment of the invention will be described in detail with 
reference to the following figures wherein: 

Fig. 1 is a block diagram showing an overall configuration of a printing 
system according to the invention; 



Fig. 2 is a schematic block diagram showing a structure of mail handled by the 
printing system; 

Fig. 3 is a block diagram showing a control sequence for a receiving side of 
the printing system; 

Fig, 4 is a flow chart showing a processing sequence for a mail receiving and 
printing utility; and 

Fig. 5 is a flow chart showing a modified processing sequence for the mail 
receiving and printing utility. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

A preferred embodiment of the invention will now be described with reference 
to the drawings. 

Fig. 1 shows an overall configuration of a printing system 2 to which the 
invention is applied- As shown in Fig. 1, in the printing system 2, a computer 
system 8 on the mail transmitting side, which primarily consists of a personal 
computer 4 (hereinafter referred to as "PC") and a printer 6, and a printer 22, as an 
image forming apparatus, are connected to the Internet 28 via mail servers 24, 26. 
The printer 22 includes a printing section 29 for printing an image on a medium, such 
as paper, and an image data processing apparatus, or control section, 10 for driving the 
printing section 29 via a printer driver 30, which will be described later. The image 
data processing apparatus 10 mainly consists of a CPU (Central Processing Unit) lOA, 
a ROM (Read Only Memory) lOB, and a RAM (Random Access Memory) IOC. 
The mail server 24 is provided by a Internet Service Provider (ISP), while the mail 
server 26 is connected to the printer 22 disposed in a particular enterprise. In a 
description given hereinafter, it is assumed that the computer system 8 transmits 
various types of mail to the Internet 28 via the mail server 24 using the SMTP (Simple 
Mail Transfer Protocol). 

First, an operator in the mail transmitting side operates a mailing software that 
is run on the PC 4 to transmit ordinary mail in text format. In another case, the 
operator creates an image he/she wants to transmit to a recipient using application 
software, such as a word processing program, a spreadsheet program, or a graphics 
program, and then creates a print file in a desired format firom the created image 
through the printer driver (not shown) integrated into the PC 4. Then, the operator 



attaches the print file to the mail and transmits it to the recipient using the mailing 
software. 

It is noted that this print file is written in a specified page description 
language, such as PCL (a registered trademark of Hewlett-Packard Company), 
PostScript (a registered trademark of Adobe Systems Incorporated) or GDI, which are 
the de facto standards for printer control language systems. The created image can be 
confirmed as a printed output when this print file is transmitted to the printer 6 
connected to the PC 4. 

In order to send a created image using a fax machine to one recipient, and send 
the same image as mail to another recipient, the operator proceeds as follows. The 
operator outputs the created image to the fax driver (not shown) where the created 
image data is converted into a fax data file transmittable by the fax machine. Then, 
the operator sends the fax data file by attaching it to mail using the mailing software. 
The fax data file is created in a known format, such as G3 and TIFF. 

Further, when there is input firom an image scanner (not shown) or a digital 
camera (not shown) which are connected to the PC 4, image data read firom these 
devices can be converted into a file in a specified standardized format, such as TIFF 
or JPEG. The file can be transmitted as a file attached to mail. 

The image files containing fax data or image data are printed on the printer 22 
when they are readable by the printer 22. 

If a data file of any type contains image data, it is likely to be so bulky that it 
takes a long time to transmit the data file. Accordingly, it is inappropriate to transmit 
such a large data file as one file. In such a case, the operator should divide the data 
file into a plurality of files and attach identification data representing a state of 
division, such as 1/4, 2/4, 3/4, and 4/4, to each of the divided files. Dividing the data 
file and attaching the identification data may be executed automatically by the PC 4. 

A divided data file, to which data identified as m/n (hereinafter referred to as 
"m/n data", m and n natural numbers) is attached, corresponds to a divided piece of 
image data. All the divided data containing m/n data are preferably in the same 
format. 

When mail is transmitted as described above, the mailing software integrated 
into the PC 4 reqxiires the operator to enter various required information, including the 
address of the transmitting-side mail server 24, the SMTP used by the mail server 24, 



recipient's address, and subject of the mail. Also, the mailing software prepares a mail 
header according to the information entered. When data files in various formats are 
transmitted while being attached to mail, an identifier representing the attribute of the 
attached file(s) is also added to the mail header. 

Finally, as shown in Fig. 2, the mailing software creates mail by combining an 
envelope 71 , the mail header 73, and a body 75 containing a message in text format 
and/or one or more attached files in one or more formats, and transmits the mail to the 
mail server 24. 

At this time, when a data file for an image or character strings spreading over 
pages are divided into a plurality of files, each of which contains data for one page, 
data showing the end of each page is also written in the mail header 73. The m/n data 
is also written in the mail header 73. For example, when a file attached to mail is the 
second divided file among the four divided files, "2/4" is written in the mail 
header 73. 

As shown in Fig. 3, mail transmitted in accordance with the SMTP over the 
Internet 28 is received by a SMTP server 32 of the mail server 26. Mail addressed to 
the mail server 26 is stored in a mail spool 34, while other mail addressed to other 
mail servers is transmitted again to the Internet 28. 

On the other hand, the printer 22 includes a mail receiving and printing 
utility 31 and the printer driver 30. The mail receiving and printing utility 31 receives 
mail fi-om the mail server 26 and directs the printer driver 30 according to the format 
of the data contained in the mail. The printer driver 30 converts print data written in a 
particular page description language and fax data into image data that the printing 
section 29 can process. The printer driver 30 has at least one type of emulation 
fiinction for analyzing the aforementioned various p^e description languages and 
converting it into image data. The printer driver 30 may have a plurality of emulation 
fimctions if required. In addition, if processing programs are added to the printer 
driver 30, it may have a fax emulation fimction for analyzing fax data and converting 
it into image data, as well as a conversion fimction for analyzii^ the type of 
compressed image data and converting it into image data. 

The image data processing apparatus 10, including the mail receiving and 
printing utility 31 and the printer driver 30, reserves storage space for managing fonts 
needed to print text data in the ROM 10b, and another storage space for managing 



printing forms in the RAM 10c. The mail receiving and printing utility 31 analyzes 
the mail header 73 of the received mail 70, checks if the received mail contains an 
attached file(s), and, if so, analyzes the attribute of the attached file(s). Then, the 
utility 3 1 directs the print driver 30 according to the results of the analysis. 

When the utility 3 1 judges that the received mail is an ordinary message in 
text format, the print driver 30, upon receipt of the judgment from the utility 31, 
converts the text data into image data in a specified format according to a font and a 
printing form stored in the image data processing apparatus 10, and outputs the image 
data to the printing section 29. 

When the utility 3 1 judges that the received mail contains an attached file 
having m/n data, a divided piece of data in such a file is combined with other divided 
pieces of data, as described next, to restore the original data and output the restored 
original data to the printing section 29. 

With reference next to Fig. 4, there is shown a flow chart that illustrates a 
processing sequence for the mail receiving and printing utility 31 executed by the 
image data processing apparatus 10 of the printer 22. 

When the process is started, the mail receiving and printing utility 3 1 executes 
step SI and obtains access to a POP (Post OfiBce Protocol) server 38 within the mail 
server 26 to check if any new mail has arrived. At this time, when there is mail 
addressed to the printer 22 among mail stored in the mail spool 34, the POP server 38 
replies as such to the im£^e data processing apparatus 10. 

When new mail has arrived, the process goes to step S3. When no mail has 
arrived, the process remains at step SI. Step SI is not necessarily continuously 
executed, it just needs to be executed at a specified time interval as an interrupt 
routine. This allows the image data processing apparatus 10 to execute other 
processes related to the printer 22 during step SI . 

When new mail has arrived at the mail server 26 (SI: YES), the printer 22 
receives the mail from the mail server 26 at step S3. At step S3, the mail receiving 
and printing utility 3 1 makes a request to the POP server 38 within the mail server 26 
for mail addressed to a POP client 36. Responding to the request, the POP server 38 
transmits applicable mail, according to POP3 (Post Office Protocol, ver.3), from the 
mail spool 34 to a mail box 40 prepared for the mail receiving and printing utility 3 1 . 
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At step S5, it is judged whether the mail received at step S3 contains data 
divided into a plurality of pieces. As previously described, this judgment is made by 
checking whether m/n data is contained in the mail header 73. When the received 
mail contains no divided data (step S5: NO), the process goes to step S7, where the 
5 printer driver 30 is directed to print an image corresponding to the mail data, as the 
mail data is already unified, and then returns to step SI. The print driver 30 analyzes 
the mail data and outputs the print data corresponding the mail data to drive the 
printing section 29. As a result, the image conesponding to the data contained in the 
mail received at step S3 is formed on a medium, such as paper. 

10 On the other hand, when the mail received at step S3 contains divided data 

(step S5: YES), the process goes to step SI 1, where it is judged whether the divided 
mail data has accumtilated a predetermined amount. This judgment can be made 
using several references. For example, data for one page, or all the divided pieces of 
data (i.e. a fiill set of data from 1/n to n/n) can be defined as a predetermined amount. 

1 5 Alternatively, if a drawing number such as "Fig. 1" and "Fig. 2" or a carriage return 
mark indicating a paragraph are included in the mail data, a block separated by such a 
drawing nimiber or a carriage return mark can be the predetermined amoimt. The 
reference used for the judgment may be preset, set from an operation panel (not 
shown), or set automatically depending on the format of an attached file. 

20 When it is judged that the divided mail data has not accumulated the 

predetermined amount at step SI 1 (step Sll: NO), the process goes to step SI 3, where 
the divided mail data is stored in the RAM IOC, and then returns to step SI. When 
new mail arrives at the POP server 38 (step SI: YES), step S3 and the following steps 
are executed. 

25 As the above-described steps are repeated, data received at step S3 is added to 

data stored at step SI 3, until it reaches the predetermined amount and an affirmative 
judgment is made at step Sll. Then at step SIS, the predetermined amount of divided 
mail data is combined into the undivided original data file, and the process goes to 
step S7. Finally, an image corresponding to the predetermined amount of mail data is 

30 formed on a medium, such as paper. 

As described above, the printer 22 keeps storing divided mail data in the 
RAM lOA until it accumulates a predetermined amount (step SI 3), and combines the 
predetermined amount of divided mail data together (step SI 5) for printing (step S7). 



8 

This allows the printer 22 to restore the original image readily from the mail data 
received even though the mail data is received as a plurality of divided pieces of mail. 
Further, in the preferred embodiment of the invention, the above-described process is 
executed within the printer 22 without the aid of a computer connected to the 
5 printer 22. Accordingly, a computer free from the mail data combining process will 
enhance the processing efficiency of the entire communication system. 

The judgment made, at step SI S, as to whether the divided mail data has 
accumulated a predetermined amount may be altered such that an affirmative 
judgment is made only when the divided mail data has accumulated a predetermined 

10 amount sequentially from the top, i.e. the first divided piece. This is accomplished 
when an affirmative judgment is made at step SU for the first time after mail data 
identified as "1/n" in the mail header has been received. In this case, since an image is 
printed sequentially from the top according to the mail data, the original image can be 
restored more easily. In addition, the original image can be readily restored even 

I S when a smaller unit amount is used as a predetermined data amoxmt. For example, the 
original image can be readily restored even when a predetermined length or nimiber of 
lines of the image is set as a predetermined data amount. This will also reduce the 
storage capacity required in the RAM IOC, resulting in an efficient reduction of the 
manufacturing cost of the printer 22. 

20 When two or more unrelated pieces of mail having the same denominator (n) 

are received, they are likely to be mixed up. To eliminate this problem, an ID code 
may be added to each piece of mail, and a judgment may be made at step S 1 1 as to 
whether the mail data having the same ID code has accumulated a predetermined 
amouint Accordingly, a plurality of unrelated pieces of mail having the same 

25 denominator (n) can be distinguished from each another. 

In the preferred embodiment of the invention, as described above, the received 
pieces of mail data are combined together into the undivided original data file when 
they have been stored in RAM IOC and reach a predetermined amount. Alternatively, 
the mail data may be stored in the mail spool 34 instead of the RAM IOC. 

30 With reference now to a flow chart shown in Fig. 5, a modified processing 

sequence for the mail receiving and printing utility 3 1 will be described. 

When the process is started, the mail receiving and printing utility 31 obtains 
access to the POP server 38 and checks if any new mail has arrived at the mail 



server 26 at step S5 1 in the same way as at aforementioned step S 1 . When no mail 
has arrived (step S5 1 : NO), the process remains at step S51 . When new mail has 
arrived (step S5 1 : YES), the process goes to step S53, where it is judged whether the 
mail in the mail server 26 contains data divided into a plurality of pieces. This 
judgment is made by checking whether m/n data is contained in the mail header 73 of 
the mail. When the mail in the mail server 26 contains no divided data 
(step S53 : NO), the printer 22 receives the mail at step S51 in the same way as at 
step S3. 

On the other hand, when the mail in the mail spool of the mail sever 26 
contains divided data (step S53: YES), it is judged whether the divided mail data has 
accimiulated a predetermined amount in the mail spool 34 (step S57). Steps S51 and 
S53 are repeated imtil the divided mail data accumulates the predetermined amount 
The judgment at step 857 is made in the same way as at step SI 1 . When an 
affirmative judgment (YES) is made at step S57, the process goes to step S55, where 
the printer 22 receives the predetermined amount of divided mail data. 

After step S55, the divided mail data is combined together in the same way as 
at step S 1 5. When it is judged that the mail in the mail server 26 contains no divided 
data at step S53, step S61 is effectively skipped as there is no need to combine data, 
the data being imdivided. When the mail data is divided, the mail data is combined at 
step S61 . The mail data is then printed in step S63 on a medium, such as paper, in the 
same way as at step S7 of Fig. 4. 

As described above, the divided mail data is stored in the mail spool 34 until it 
accumulates a predetermined amount (step S57), and the printer 22 receives the 
divided mail data when it cumulates the predetemtiined amount (step S55) and 
combines the divided mail data to restore the original data file (step S61). Then, 
according to the restored data file, printing is performed (step S63). Accordingly, the 
original unage can be readily restored from the mail data received even as a plurality 
of divided pieces of mail. 

Further, in the preferred embodiment, the above-described modified process is 
executed within the printer 22 without aid of a computer connected to the printer 22. 
Accordingly, a computer free from the mail data combining process will enhance the 
processing efficiency of the entire conununication system. 
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Further, the mail data is stored until it accximulates the predetermined amount 
in the mail spool 34, and the printer does not receive the mail data before it 
accumulates a predetermined amount. This reduces the storage capacity required in 
the RAM 1 OC as well as the manufacturing cost of the printer 22. 

In the modified processing sequence, the judgment made, at step S57, as to 
whether the mail data has accumulated a predetermined amount may be altered such 
that an affirmative judgment is made only when the mail data has accmnulated a 
predetermined amount sequentially from the top, i.e. the first divided piece. This is 
accomplished when an affirmative judgment is made at step SS7 for the first time after 
mail data identified as "1/n" in the mail header has been received. In this case, since 
an image is printed sequentially from the top according to the mail data, the original 
image can be restored more easily. In addition, the original image can be readily 
restored even when a smaller unit amount is used as a predetermined data amoimt. 
For example, the original image can be readily restored even when a predetermined 
length or number of lines of the image is set as a predetermined data amount. This 
will further reduce the storage capacity required in the RAM IOC, resulting in an 
efficient reduction of the manufacturing cost of the printer 22. Also, the amount of 
mail stored in the mail spool 34 will be reduced, making smoother other 
communications via the mail server 26. 

While a preferred embodiment has been described, such description is for 
illustrative purpose only, and it will be understood that various changes may be made 
therein to embody the invention without departing from the spirit of the invention. 

For example, while in the above-described embodiment, the program 
embodying the invention is stored in the ROM lOB and RAM IOC, it may be stored 
in other memory media, such as a floppy disk, a magnet-optic disk, a hard disk, or a 
file server on the Internet. 

Although, in the above-described embodiment, the mail receiving and printing . 
process is executed by using a program read into the image data processing 
apparatus 10 of the printer 22, it may be read into a print server which outputs print 
data to the printer 22 or a PC which is connected to the printer 22. In this case, the 
print server or the PC receives and combines the divided mail data, and supplies the 
restored data to the printer 22. 
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Further, a program used to perform steps S51 to S55 and steps S51 to S61 may 
be run on the PC or the print server, while another program used to perform steps S61 
and step S63, or S63 alone may be run on the image data processing apparatus 10 of 
the printer 22. 



